Anatomic distortion and displacement of hilar structures due to liver lobe atrophy and hypertrophy occasionally complicates the surgical approach for biliary stricture repair. Benign biliary stricture following hepatic resection deserves special consideration in this regard because the inevitable hypertrophy of the residual liver causes marked rotation and displacement of the hepatic hilum that if not anticipated may render exposure for repair difficult and dangerous. Three patients with biliary stricture after hepatectomy illustrate the influence of hepatic regeneration on attempts at subsequent stricture repair. Following left hepatectomy, hypertrophy of the right and caudate lobes causes an anteromedial rotation and displacement of the portal structures. After right hepatectomy, the rotation is posterolateral, and a thoracoabdominal approach may be necessary for adequate exposure. Radiographs obtained in the standard anteroposterior projection may be deceptive, and lateral views are recom mended to aid in operative planning.
INTRODUCTION
Although injury to the bile ducts during cholecystectomy is the most common cause of benign biliary stricture, iatrogenic stricture may occur after any surgical procedure which involves dissection of the hepatoduodenal ligament or liver hilum, including gastrectomy, pancreaticoduodenectomy, portacaval shunt, and hepatic 12345 resection In general, the principles involved in repair of postcholecystectomy stricture apply for these iatrogenic lesions as well, and most cases may be successfully managed by Roux-en-Y hepaticojejunostomy5'6'7.
Benign stricture developing after prior hepatic resection, however, deserves special consideration. It is well known that hepatic resection results in regeneration of the remaining liver to compensate for the loss offunctional parenchymal mass. It is less well appreciated that as a consequence of this process, the structures of the hepatic hilum become markedly rotated and displaced as the liver bulk expands to fill the space left by the resected lobe. Failure to recognize the resultant anatomic distortion renders exposure for stricture repair in this setting particularly difficult and potentially dangerous.
Hepatic resection is performed with increasing frequency worldwide, and it is reasonable to expect a parallel increase in the incidence of post-resection biliary stricture. We therefore present three cases of benign stricture following hepatic resection which illustrate the influence of hepatic regeneration on subsequent stricture repair. when she developed Kwashiorkor, and the medication was discontinued. In September 1986 she developed painless jaundice and was referred to this clinic. At this time she was deeply jaundiced (total bilirubin 164 umol/1, normal < 26).
ERCP revealed a filiform stenosis of her right hepatic duct with proximal dilatation. Endoscopic dilatation of this stricture was not attempted because it was felt that the risk of failure with consequent introduction of infection was too great.
Laparotomy was therefore performed. The hepatic hilum was encountered directly beneath the subcostal incision near the midline. There were multiple adhesions and areas of prominent chronic inflammation. There was also evidence of portal hypertension (she had undergone multiple sclerotherapy sessions for known oesophageal varices). Injuries to the portal vein and to the right hepatic artery were sustained. The portal vein laceration was repaired with fine suture, but it proved necessary to sacrifice the right hepatic artery. The right hepatic duct was identified in the hilum. Unfortunately., the stricture extended well into the liver substance.
Roux-en-Y hepaticojejunosomy was performed below this point and the stricture was dilated. A transanastomotic silicon tube was brought through the iejunal loop Percutaneous transhepatic cholangiogram revealed a tight stricture of the prior biliary-enteric anastomosis and a stenosis of the common hepatic duct at the hilum. The stump of the right hepatic duct, ligated at the prior hepatectomy, could be identified. CT scan (Figure 3 ), performed immediately after PTC, while contrast material was still present in the biliary tree, revealed the hepatic hilum to be located in a posterior/superior position near the vertebral column. The intrahepatic bile ducts were dilated. Laparotomy was performed via a right subcostal incision with right lateral thoracic extension. Prior resection of the right hepatic lobe presents the more difficult and dangerous situation for stricture repair. In contrast to the anteromedial rotation observed following left hepatectomy, resection of the right hepatic lobe leads to a posterolateral and upward displacement of the hepatic hilum as a result of left lobe regeneration. An analogous posterolateral rotation of the hepatic hilum has been observed in cases of right lobe atrophy and left lobe hypertrophy13, and Bismuth has recommended the use of a thoraco-abdominal incision via the bed of the seventh rib for this situation3. This posterior, superior, and lateral displacement of the hilar structures is well-illustrated by the patients reported here; Patient 1 presented with external biliary fistulae over the lateral chest wall which directly communicated with the hilar ducts. The hilum was located fairly superficially over the inferior chest wall at the axillary line. In Patient 3, the displacement was even more apparent; the hilar structures were located posteriorly in close proximity to the vertebral column. It should be noted that in the presence of significant left lobe hypertrophy, particularly following right hepatectomy, cholangiograms obtained in the standard antero-posterior projection may be deceptive. Lateral views may demonstrate the posterior displacement of the hilum and may therefore be helpful in preoperative planning.
There are two possible approaches to stricture repair following right hepatectomy. Direct access to the hepatic hilum via an anterior abdominal wall incision will generally be inadequate, and therefore the need for a thoraco-abdominal approach should 
INVITED COMMENTARY
This report of benign strictures of the bile duct which occur or follow a major hepatic resection emphasizes a problem which many hepatobiliary surgeons will encounter during the next few years. All of us who treat liver and biliary problems are beginning to encounter these injuries with increasing frequency. The authors have reviewed their experience in three patients presented and have provided guidelines for surgeons who must repair these problems.
In our experience at the Cleveland Clinic, we have encountered this problem on several occasions. I agree with the approach of the authors. One additional help, in my experience, is to have in place a large transhepatic catheter, placed preoperatively, passed down to the hilar region, so that the surgeon at reoperation can be guided not only by the preoperative percutaneous transhepatic cholangiogram, but also can, by palpation, identify the presence of the catheter as he dissects down to the dilated bile duct. The presence of this catheter has helped us to find a bile duct in two recent patients explored. Additionally, I would caution surgeons who must re-explore patients with a bile duct stricture after a previous hepatic resection, to not re-explore too soon after the previous surgery, since re-exploration at this time can be especially difficult. With a percutaneous transhepatic tube in place, these patients can be carried along with good liver function until the previous area of dissection has "matured", when re-exploration might be undertaken with less difficulty. Robert 
